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PRELIMINARY AND SHORT REPORTS
A RAPID IMBEDDING TECHNIC FOR HISTOLOGIC SECTIONS EMPLOYING A
WATER SOLUBLE WAX'
HARVEY BLANK, M.D.2
(With the technical assistance ef Hazel Volquardsen)
In present day routine histologic and pathologic technics, considerable time is spent in
imbedding tissues prior to section. Existing rapid technics frequently produce marked
distortion. The recent report of Mary E. Carsten (1) has shown that the use of water
soluble wax-like substances known as "Carbowaxes" and Carbowax esters makes it possible
to shorten greatly the dehydration, imbedding, and hydration of tissues without distorting
them for microscopic examination.
While Carsten's work dealt with the imbedding of the eye, the present report deals with
the use of a similar method for imbedding skin, lymph-node, muscle, lung, liver, kidney,
tumors and other tissues. The imbedding material used was also a mixture of the poly-
ethylene glyeols marketed as "Carbowax"3 which are chiefly employed in the preparation
of water-soluble dermatologie ointments (2). Several of these compounds are available
and are designated by their approximate molecular weight as Carbowax 1500 (consistency
of petrolatum) and Carbowax 4000 (consistency of hard paraffin). They are very soluble
in water, alcohols, other glycols, etc., but not in paraffin or oils; do not decompose on heat-
ing, and are relatively non-toxic even if ingested (3). In our experiments the most satis-
factory mixture for histologic work was found to be 1 part of Carbowax 1500 and 9 parts of
Carbownx 4000. This mixture melts at 50—54° C., and at room temperature has about the
same consistency as ordinary imbedding paraffin.
Tissues to be imbedded are fixed in formalin or other fixative (if fixed in Zenker's fluid
the tissues should be washed in running water for 12 hours) and are then transferred directly
into the melted Carbowax mixture in a "paraffin oven" at 54° C. The specimens are agi-
tated from time to time and are put through 3 changes of Carbowax, each for 1 hour. For
the third and last change the tissues are transferred to Carbowax in a shallow container
such as a petri or esmarch dish, which is removed from the oven when the tissue has been
in the melted "wax" for a total of 3 hours, and made to harden rapidly by placing in an ice-
box for a few minutes. The specimens and surrounding "wax" are remved with a heated
knife and attached to a fibre or wooden block in the usual fashion.
Sections of any desired thickness from 2 to 10 micra can then be cut with a standard
microtome, with the formation of very satisfactory ribbons. The knife and block should
be at room temperature. The section can be affixed to the slide in 2 ways. It may be
floated on water, in which case the imbedding "wax" is immediately dissolved, leaving the
thin slice of tissue floating on the surface, which can be picked up by dipping a slide into
the water. On the other hand, small or fragile sections of tissue may be placed directly on
a wet slide, in which case the water dissolves the "wax" and flattens the section. Slides
may be prepared with egg albumin before wetting, if desired. The mounted sections are
allowed to dry thoroughly, immersed in 95% ethyl alcohol for approximately 5 minutes to
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FIG. 1. Section of skin of newborn prepared by Carbowax method. (H & E X80)
Fro. 2. Section of skin of newborn (same tissue as fig. 1) prepared by paraffin method.
(H & E X80)
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fix them te the slide, and dipped in water tn remove the aleehol. While still wet the slides
are stained in any way desired, dehydrated, and mounted in balsam in the usual fashion.
The technic just described is suitable for most tissues provided they do not contain a
Fie. 3. Basal cell epithelioma prepared by Carbowax method. (H & E ><80)
Fin. 4. Basal cell epithelioma (same tissue as fig. 3) prepared by paraffin method. (H
& E X80)
great deal of fat. Because of the insolubility of Carbowax in fat, specimens containing
large amounts of gross fat are not adequately impregnated unless first placed in a fat solvent
such as a mixture of 1 part Carbowax and 5 parts acetone, for approximately 12 hours at
room temperature, before proceeding as above.
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FIG. 5. Basal cell epithelioma prepared by Carbowax method; high power of fig. 3 (II
& E X400)
Fin. 6. Basal cell epithelioma prepared by paraffin method; high power of fig. 4. (H &
F X400)
Sections prepared from the same specimen of fixed tissue with the above procedure
showed little difference in the microscopic appearance from that of the same material pre-
pared by standard paraffin methods. If anything, there was less distortion and better de-
tail of some structures such as intranuclear chromatin and muscle striations with the new
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technic. Jllustrntions of parnllel sections prepared by the Carbowax and paraffin methods
from the same fixed tissues are included (Figs. 1—6).
5UMMARY
The present report is in general confirmation of Carsen's studies demonstrating the use-
fulness of Carbowax and Carbowax esters for the iinbedding of eyes for histologic examina-
tions. For routine histologic sections it is possible to eliminate many of the steps which
she used.
The newly modified methods here described demonstrate that the water-soluble poly-
ethylene glycols (Carbowaxes) are useful to accelerate the imbedding and preparation of
histologic specimens of a great many types of tissues.
The use of Carbowaxes in place of paraffin eliminates the necessity for the dehydration
and hydration of the tissues, yet does not interfere with the cutting of thin sections or
the achievement of excellent cytologic detail. Sections can readily be prepared from fixed
tissues with this technic in less than 5 hours.
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